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KOMITO3UIIMHO-HOMIHATHUBHI JIOT'TKW BE3KBAHTOPHUX PIBHIB

C.C. Hlxinvusax, /1.b. Boaxosuywvkuii

JlociipreHo 6e3KBaHTOPHI KOMITO3UIIIHHO-HOMIHATUBHI JIOTIKH YaCTKOBHX KBa3iapHHX MpeAUKaTiB. BuaineHo Taki piBHI LUX JIOTIK: peHOMi-
HATHBHHH, PEHOMIHATUBHUH 3 IIpeIUKaTaMU CIa0Koi piBHOCTI, peHOMIHATUBHUM 3 MPeJUKaTaMU CTPOroi piBHOCTI, Oe3KBaHTOPHO-(PYHKIII0-
HaJbHUHN, 6€3KBaHTOPHO-(DYHKLIOHAIBHUH 3 KOMITO3ULIEIO CIabKol PiBHOCTI, 0€3KBAaHTOPHO-(PYHKIIOHATBHHUN 3 KOMIO3HLIEI0 CTPOroi piB-
Hocti. OCHOBHA yBara HpuiJieHa JorikaM 0e3KkBaHTOPHO-()YHKLIOHANBHUX PiBHIB 3 piBHiCTIO. OmncaHO MOBH Ta CEMaHTH4HI Mojeni 6e3-
KBaHTOPHHUX JIOTIiK, JOCTI/KEHO IX CeMaHTHYHI BIACTHBOCTI, 30KpeMa, BIIaCTHBOCTI BiJHOIICHb JIOTIYHOTO HACIIAKY I MHOXKHH (QOpMYIL.
Kitr04oBi ci10Ba: 6e3KkBaHTOpHA JIOTiKa, IPEUKAT, PEHOMIHALIisl, CYTIEPIIO3HLIis, PiBHICTb, JOTIYHUI HACIIJOK.

HccnenoBanbl GECKBAaHTOPHbIE KOMIIO3UIHOHHO-HOMHHATHBHBIC JIOTHKH YAaCTHYHBIX KBa3MAPHBIX HMPEAMKATOB. BhIneeHb! TaKHe YPOBHH
9THX JIOTHK: PCHOMHHATHBHBINH, PEHOMUHATHBHBIN C MPEIUKAaTaMU C1ab0ro paBeHCTBA, PEHOMUHATHBHBIN C IIPEIUKATaAMU CTPOTOro PaBeH-
cTBa, 0ECKBaHTOPHO-(DYHKLIHOHAIbHBIH, OCCKBAHTOPHO-(PYHKIIMOHAIBHBIA ¢ KOMIIO3ULHUEH cl1aboro paBeHCTBa, OECKBAHTOPHO-()YHKLIHO-
HaJbHBIA ¢ KOMIIO3HILHEH cTpororo paBeHcTBa. OCHOBHOE BHUMAHUE YJIEIEHO JOTHKAM 0ECKBaHTOPHO-()YHKIHOHAIBHBIX YPOBHEH C paBeH-
cTBOM. ONHUCAHBI S3UKH U CEMaHTHYECKIE MOJIEIN OECKBAaHTOPHBIX JIOTHK, MCCIIC0BAHBl HX CEMAHTHYECKUE CBOMCTBA, B YaCTHOCTH, CBOMC-
TBa OTHOLICHHUH JIOTHYECKOTO CIEACTBHS A/l MHOXXECTB (DOPMYII.

Kirouesble cii0Ba: GeCKBaHTOPHAs JIOTHKA, PEANKAT, PCHOMUHALNS, CYHEPHO3ULIHUS, PABEHCTBO, JIOTHYECKOE CIIE/ICTBHUE.

Free-quantifier composition nominative logics of partial quasiary predicates are considered. We specify the following levels of these logics:
renominative, renominative with predicates of weak equality, renominative with predicates of strong equality, free-quantifier, free-quantifier
with composition of weak equality, free-quantifier with composition of strong equality. The paper is mainly dedicated to investigation of
logics of free-quantifier levels with equality. Languages and semantic models of such logics are described, their semantic properties are
studied, in particular the properties of relations of logical consequence.

Key words: free-quantifier logic, predicate, renomination, superposition, equality, logical consequence.

Beryn

Arnapar MaTreMaTH4YHOI JIOTIKH € OCHOBOIO Cy4acHHX IH(OPMAIIHHUX 1 MPOrpaMHUX CHUCTEM, BiH HAJEXKHTh IO
OCHOBHHX 3ac00iB MOJICITIOBaHHS NMpeAMETHHX oOusacteil. s mporo 3a3Buyail BUKOPHCTOBYETHCS KIIACHYHA JIOTIKa
IpeauKaTiB Ta 0a30BaHi Ha 11 OCHOBI CIeIiaibHI JOTIKH (MOAAIbHI, TEMIIOPANBHI, SMiCTeMI4HI, TUHAMIYHI, IIPOTpaMHi
Tomo). BoxgHovac kacuyHa jorika mae (aus. [1, 2]) HE3KY 0OMexkeHb, BOHA HEOCTATHHO BPAXOBYE HEIMOBHOTY, 4acT-
KOBICTb, CTPYKTYPOBaHICTh iH(OpMaIIii po mpeaMeTHy 001acTh. 1le 3HauHOI0 MIpOK0 YCKIIAIHIOE ii BUKOPUCTAHHS IIPU
po3B’si3aHHI 33124 iHGOPMATHKH i ITporpamyBaHHs. TakuMm 4MHOM, MocTae npobiiema 1o0y0BH HOBUX JIOTIYHHUX (Op-
MaJli3MiB, OijIbllle OPIEHTOBAHMX Ha MOTPEOH NMpOrpamyBaHHsS W MoJenoBaHHs. KOHIENTyanbHOI OCHOBOIO Takoi Mo-
OyllOBH € CIUIBHHUHU JJIst JIOTIKK ¥ MporpaMyBaHHsS KOMIIO3UIIIHHO-HOMIHATUBHUN miaxin. Jloriku, 30ynoBaHi Ha iforo
OCHOBI, Ha3BaHo Kommo3uuiiHo-HoMiHaTBHUMHU (KHJI). Taki mnoriku 06a3yroTbcsi Ha Kilacax YaCTKOBUX KBaziapHHX
BiJI0OpaKEHb, 110 33J]AI0ThCSI HA HOMIHATHBHUX (IMCHHHX) JAHUX.

Mertoro nanoi poboTu € gociimkeHHs HoBuX KinaciB KHJI — 6e3xkBaHTOpHUX JOTIK KBa3iapHUX MpeaukaTis. Taki
JIOTIKM MOCIIAI0Th MPOMIXKHE CTAHOBHUINE MiXK IPOMO3UIIIHHOIO Ta MEPLIONOPS JKOBUMH JIOTIKaMH, B HUX HEMAaE KOMIIO-
3WMiN KBaHTH(]iKAIii, XapaKTepHUX ISl IEPIIOMOPSAKOBHX JIOTiK. OnrcaHo piBHI 0E3KBaHTOPHUX JIOTIK, PO3TISIHYTO 1X
CEMaHTUYHI MOJIEIi Ta MOBH, JOCIIIKEHO CEMaHTHYHI BIACTHBOCTI. OMHUCAaHO KOMITO3HII{ CYIEepIo3uIii Ta cladKoi 1
CTpOTOi PiBHOCTI, PO3TIIIHYTO HOpMaibHI POpMH TepMiB Ta (GOpMYJ, HaBEICHO BIACTUBOCTI BiTHOUICHD JIOTIYHOTO Ha-
CHIJKY [UTT MHOXHH (opMyit. Taki BIACTHBOCTI € CEMAHTHYHOIO OCHOBOIO TIOOYAOBH IUTSL Pi3HHUX KJIACIiB OC3KBAHTOP-
HUX JIOTiK YUCJIEHb CEKBEHIIITHOTO THUITY.

MoskHa BUAUIMTH TaKi piBHI O€3KBAHTOPHUX JIOTIK KBa31apHUX MPEANKATIB:

— penominatusHui (PHII);

— pEHOMIHATUBHMH 3 TIpeaukaTaMu ciaabkoi piBHocTi (PHJIP);

— peHOMiHATHBHUH 3 ipenukaTamu cTporoi pisaoCTi (PHIIPC);

— Oe3kBaHTOpHO-(yHKUIOHANTBHUH (BKDJT);

— 0e3KBaHTOPHO-(PYHKIIOHATHHUHN 3 KOMITO3UIIi€t0 cimadkoi piBHOCTI (BKDJIIP);

— 6e3KkBaHTOPHO-(PYHKIIOHATHHUHN 3 KoMmo3uIlieto cTporoi piBHOCTI (BKDJIPC).

HaifaGcTpakTHIIINM 3 LUX PiBHIB € peHOMiHATHBHUIA. PeHOMiHaTHBHI noriku no0pe nocnimkeni (aus. [1-3]).
BuBYeHHS peHOMIHATHBHHUX JIOTIK 3 PIBHICTIO Ta OE3KBaHTOPHO-()yHKIIOHATBHUX JIOTIK 3amo4yaTkoBaHo B [4.5], Bo-
HO TIPOJIOBXKEHO B JlaHiii po0OoTi, oco0nmBa yBara npujijieHa jJorikaMm 6e3KBaHTOPHO-(QYHKI[IOHAIEHOTO PIiBHSA 3 piB-
HICTIO.

B wiit po6oti 6ymnemo BBaxaty, o (yHKIIi Ta MPeIUKaTH — YaCTKOBI OJTHO3HAYHI.

[TonATTS, AKi B poOOTI HE BU3HAYAIOTHCS, TUIyMadynMo B ceHci [1, 2]. Haramaemo 0CHOBHI BU3HAUCHHS.

V-A-imenna muoxuna (V-A-IM) — ue oasosHauna dyskiis d : V—>A. Muoxuny Beix V-A-IM nozaausaemo A,

®yuxuio asn : YA — 2" Bogumo tak: asn(d) = {veV | wsaed ans gesikoro a€ A}
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Js V-A-IM onepauiro ||_y , 16 X <V ,3amaemotak: d||_y = {vi>aed|ve X}.

Onepauito V naknaaku V-A-IM h na V-A-IM d Busnagaemo tak: dVh=d ||_sn) “h .

----- \/ peeer

. . e WV
Omnepariro peHOMIHAMIT Moy A= Asanaemo Tak: """

: ~ - 3 . Vi eV, \
3aMicThb Yy, ..., Yo 3a3BUUail OyzneMo ckopoueHo miucatu Y . Toxi 3amicTh rxll‘ " TaKOXK MULIEMO ry.

®yukuii Burmsny "A—A aseMo V-A-ksasiapanmu Gyskiismu. Kinac mux ¢pyHKiii no3sadnmo Fn*.

®yukuii surmsagy "A—{T, F} Hazemo V-A-kBasiapuumu npeaukatamu. Kiac mux mpeaukaris mossaunmo Prh.
Obnacts icTuHHOCTI Ta 00MacTh XMOHOCTI V-A4-KBa3iapHOTO TIpeankara P — e MHOXHHA

T(P)={de"4|P(d)=T} ta F(P)={de"4| P(d)=F}.

Ipemukat P V4 —{T, F} Ha3BeMo:
—  HECIPOCTOBHUM (YacTKOBO icTHHHUM), sikino F(P)=;
—  toTOXHO icTurHnM, sxmo T(P)="4 ta F(P)=;
—  BukonyBanum, sk T (P) = J;
—  Bcroau HeBusHaueHuw, sikio T (P)= F(P)=3.
Mpemukar P :V4 —{T,F} exsitounuit (vorotonnuit), axmo: P(d){ ta d cd’'= P(d")4=P(d).

[Mpeametre iM’st X €V HeicTOTHE /U1 KBasiapHOi GyHKIIT (IpeaukaTa) ¢ , SKIIO

dif|_x =dal|_x = 9(d;) = 9(d,) .

1. Komno3uuiiiHi cucTeMu JIOTiKk peHOMiHATUBHHMX Ta 0e3KBAHTOPHO-(PYHKLIOHAJBLHUX PiBHIB
Cemantnunoro ocHOBOI0 KHJI € xoMmo3umiifHi mpegukaTHi cucteMu. 11 peHOMIHATUBHUX JIOTIK TaKi CHCTEMH

MAarOTh BUTJISA (VA, PI’A, C), nns 6e3KkBaHTOPHO-(DYHKITIOHAIEHUX — (VA A, Fn?u PrA, C). Tyr Fn? ta Pr® — e
MHOXUHH V-4-KkBaziapHux QyHkuii ta V-4-kBasiapHux npeankaris, C — MHOXKHMHA KOMITO3MIII# BIAMOBITHOTO PiBHSI.

Bynemo posrmsmati KHJI, po3mmpeni nuissxoM BumiieHHS miaMHOKAHA U V' TOTaNbHO HEICTOTHHX Ipe-
METHHX IMEH (HEeICTOTHHUX JUIsi BCix 0a30BuX (QyHKIIH Ta nmpenukariB). bysemo BBaxkatu, mo taka U po3B’si3Ha Bij-
HOCHO V .

Ha piBui PHJI MoxHa nepeliMeHOBYBAaTH KOMITOHEHTH BXITHUX JaHUX, IO A€ 3MOTY BBECTH KOMITO3UINIO pEHO-

MiHaiii. basoBumu kommosuitisimu PHJI € storiusi 38’513k —, v Ta pCHOMIHAIIIs R‘; .
. V. pA A v v v
Komnosunis Ry : Pr®— Pr” Busnauaerscs tak: muus koxuoro de 4 maemo Ry (P)(d) = P(rg(d)).
JlamMo BU3HAYCHHS JIOTIYHHX 3B’ 30K — Ta V depe3 001acTi iCTHHHOCTI i XHOHOCTI BiIIOBITHUX MPEAUKATIB:

T(=P) = F(P); F(=P) =T(P);

T(PvQ) = T(P)UT(Q); F(PvQ) = F(P)nF(Q);

[ToxiOHUM YMHOM MOYKHA BU3HAYMTH TOXiHI JIOTiuHi 3B’ s3KH —, &, <> (nuB. [1]).

Ha pisusax PHJIP ta PHJIPC moxHa OTOTOXXHIOBATH ¥ PO3PI3HATH 3HAUEHHS NMPEIMETHUX IMEH 3a JOIOM O-
roro creniagbHuX 0-apHUX KOMIIO3HIIH — MapaMeTpHU30BaHMUX 3a IMEHaMHM NIpeIuKaTiB piBHOCTI. M0O)KHA po3risiga-
TH JIBI PI3HOBHAHOCTI LMX NPEJMKATIB: CIAOKOT (3 TOYHICTIO 10 BU3HAYCHOCTI) PIBHOCTI =, Ta CTPOroi (TOYHOI)

piBHOCTI =, .

TIpeAMKATH =,, Ta =, 3AAITECA iX OGNACTAMHU {CTHHHOCTI ii XHOHOCTI HACTYTHIM THHOM:
T(=4) ={de"A | d()d, d(y) 1a d(x) = d(y)},

F(=y ) ={de"A[d(x){, dy)¥ ta d(x) = d(y)};

T(=4) ={de"Ald()L, d(y)¥ 1a d(x) = d(y)} U {de"A[d(X)T Ta d(y) T},
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F(=4)={d A1 de)Y, d(y)d a d(x) = d(y)}u{de A | dx){, d(y)T a6o d(x)T, d(y)V}.

[penukaTtu =,y € YaCTKOBUMH €KBITOHHAMH, MIPEIUKATH =y TOTJIbHI HEMOHOTOHHI (HECKBITOHHI ).

Bazosumu komnosunismu PHJIP € —, v, R,, =y~ bazoBumu xommosuuismu PHIIPC € —, v, R =,

Ha ¢yHKIIOHATBHUX PiBHIX MOXKHA (pOpPMyBaTH HOBI 0a30Bi 3HAYCHHS IS BXITHUX AHHX. Lle JIa€ 3MOT'Y BBEC-
TH KOMITO3UIIiIO cymnepro3uilii. Hexai F* — knac KkBasiapHuX QyHKiN BUrsy f ‘VA>R.

[apamerpuuna (N+1)-apHa komnosuiis cyneprosunii S : F Ax (FnA)n — F” BusmauaeThes Tax.

Jlst koxuoro de ' 3axaemo

" (.0, 80)(d) = F(AVY, - gy(d).....V, g, (d)]).

PosrmsmatumMeMo cynepno3uiii ABOX THIIIB:

n+1

— CyNepro3nLii BUTILY (FnA) — Fn# ¢byHKUIH y GyHKUIT (pe3yapTaToM € QyHKIisn);

— CYNepHO3HIii BUTTLILY Prx (FnA)n — PrA (yHKIIHA y npennkaTH (pe3yIbTaToM € IPEANKaT).

Jiist poOOTH 3 OKpeMHUMHU KOMIIOHEHTAMH JaHUX JOIUIFHO BBECTH cremiaibHi 0-apHi KOMITO3UIIT — QYHKIIT Je-
HoMiHaii (po3iMenyBanHus) 'v, ne Ve V. Ii pynkuii 3amaemo tak: 'v(d) = d(v).
[Mpu HasiBHOCTI (yHKIIH AeHOMIHAIIT KOMITO3HLIT peHOMiHANIi MOYKHA POMOJEIIOBATH 32 JOIIOMOT0I0 KOMIIO-

3UIIH CYTIEPTIO3UILT: 171 KoxkHoi f & Fn® U Pr® maemo

----- U (£) =84 (£, )

OTpuMyeMO piBeHb G€3KBaHTOPHO-(yHKIIOHANEHHUX JoTik — BK®JL. Basosi kommosumii BK®JI: —, v, S*, 'v
Ha ¢yHKIioHaNbHUX PIBHSX 3 PIBHICTIO MOXKHa OTOTOXXHIOBATH W PO3PI3HATH NpPEAMETHI 3HAUCHHS, IO JA€
3MOT'Y BBECTHU CIIEI[iaIbHy KOMIIO3HIII0 PiBHOCTI. Po3rismaeMo niBi 11 pisHOBHIHOCTI: Ci1aOKoO1 (3 TOYHICTIO A0 BH-

3HA4YE€HOCTI) piBHOCTI = Ta cTporoi (Tounoi) piBHOCcTI =. Ili koMmo3wuwii 3agaroTbes Tak. s koxkaux f, g e FnA

v
de "4 maemo:

T, sxmo f(d) 4, g(d) 4, f(d) =g(d),
=(f,g)(d)=1F, sxmo f(d){, g(d), f(d)ig(%

nesmsnauene, skmo  (d) T a6o g(d)

_ ) T, sxmo f(d) 4, g(d) 4, f(d)=g(d) a6o f(d)T, gd)T;
_(f’g)(d)_{F, sxmo f(d) 4, gd) 4, f(d)=g(d) aco f(d), g(d)T a6o f(d) T, g(d) .

Otxe, KOMIIO3UIliS = B YCiX BUIAAKaX Ma€ Pe3yJbTaTOM TOTAIBHHUMN MPEUKAT.
Ha ¢yHKIioHanbHAX PiBHSX 3 PIBHICTIO HASBHICTH (PYHKIIH po3iMEHYBaHHS € ILIKOM IIPUPOTHOIO.
Takum gyuaOM, oTpuMyeMo piBHI BKDJIP Ta BKDJIPC Ge3kBaHTOpHO-()DYHKIIIOHATBHIX JIOTIK 3 PiBHICTIO.

Bazoei komnosumii BK®JIP: —, v, S5, 'v, =. Basosi kommosuuii BKOJIPC: —, v, S*, 'V, =.

BiacTuBOCTI KOMITO3HUIIIH peHOMIHALT Ta MPpeAnKAaTiB piBHOCTI po3rsiHyTo B [1, 2, 4].
OmnwuieMo BIACTHBOCTI KOMIO3HUIIIH CYNEPIO3HIIil Ta PIBHOCTI

Teopema 1. Komnosuiii S' Ta = 36epiraloTh TOTAIBHICTH Ta EKBITOHHICTb (MOHOTOHHICTB) V-A-KBaziapHHX
(YHKIIH 1 TpeuKaTiB; BOJHOYAC KOMITO3MIIS = EKBITOHHICTH He 30epirae.

Takum gnaOM, Ha piBHI BK®JIPC n0TiKM €KBITOHHUX MPEIUKATIB HE PO3TIAIAEMO.

Po3risiHeMO OCHOBHI BIIaCTUBOCTI KOMITO3UIIIH CYNEpIIO3UILi.

S—) querpubyTuBHicTh cynepnosuii mogo —: S (—P, f)=—S" (P, f).
Sv) luctpuGyTuBHicTs cynepnosumii moxo v: S’ (PvQ, f)=S"(P, f)vS'(Q, f).

SS) 3ropTka cynepmnosuiii: (TyT @ € FnA UPr® ta BBEJEHI MO3HA4eHHs: U mist Up,..,U,; © o t,...t,

X mis Xqyee0Xes T oonga 6.0, W gng Wy,..,W,; V 11 Vq,...,Vy, S IS Sq,...,S5,):
1 k 1 k 1 k 1 m 1 m
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ST (S (o,7,5), T, W) =S"* (¢, T, 5" (1, T, W), .., 5" (5, T, W), S" (5, T, W), ., "% (Sp, T, W)) .

CN) 3roprka iMeH (TyT ¢ € FnA UPr# ):

SD) 3ropTka HeicToTHuX iMeH ams ynkmiit 'X: S’ (X, §) ='X 3a yMOBH X & {V} .
SF) Crpomenns ans gpynxuiit 'X: S*V(x, f,§) = f ; 3okpema, S*(x, f)=f.

CU) 3roprka 3a HEICTOTHIM iMEHEM (TYT @ € FnA UPr#):
3a ymoBu X HeictoThe ams ¢ maemo SV (¢, ,3) =S" (¢,,T), 30kpema, S*(¢, f)=¢.

3ayBaxkumo, 1o BiaactuBocTi SS, CN, CU ¢opmymnoroThes 11 KBa3iapHUX (PyHKIIiH Ta MpeauKkaTiB, a BIaCTH-
Bocti SD, SF — nuinie 1 KBa3iapHUX QYHKITIH.

. . NV . A
YKaeMO OCHOBHI BJIACTHBOCTI KOMIIO3HLIiH piBHOCTI. BBaxkaemo, mo PePr” Tta h, f, f;,..., f,,0,0;,...,0, €
A

e Fn".
Rf) (pednexruBHicTs) KoxHUIA npeaukar Burisiny = (f, f) e HecmpoctoBHuM;
koxxHui npequkar Burisiay = (f, f) € toroxHo icTHHHEM.
Sm) (cumerpuanicTs) st koxuoro de A maemo = (f,g)(d) = =(g, f)(d) ta =(f,g)(d) = =(g, f)(d):
e o3Hayvae, mio npeaukatu = (f,g) i =(g, f) pisui ta npeaukatu =(f,g) i =(g, f) pisHi;
Tr) (tpamsutuBHicTh) a1 koxHoro de'A maemo:  sxkmo =(f,g)(d)=T ta =(g,h)(d)=T, 0
=(f.h)(d)=T;
sk =(f,g)(d)=T ra =(g,h)(d)=T,10 =(f,h)(d)=T.
Sk Hacmiok Maemo: koxuuit npeaukat Burisiny = (f,9) & =(g,h) —» =(f,h) mecnpocrosHuii;
koxHu# npeaukat Burisiny = (f,g) & =(g,h) > =(f,h) rtoroxHo icTuHHMIT (amKe BiH TOTANBHNT).
Teepmxennst 1. Sxkmo =(f,g) ta =(g,h) Ttoroxuo ictuaHi, To = (f,h) ToTOX)HO icCTHHHIIA.
BozaHouac [uist KOMIO3HUIiT = aHAIOTiYHE TBEPKSHHS HEBipHE.
Mpuxaan. fAxmo =(f,g) ta =(g,h) HecnpocrosHi, o = (f,h) Moxe GyTr CIPOCTOBHAM.
Cnpasi, BizsMemo f(d) # h(d) ams gesxoro deVA, Ta Hexait GyHKIis § — BCIOAM HEBH3HAUCHA.
Hasenemo BiacTHBOCTI, OB s13aHi 3 3aMiHOIO PiBHUX.
EF) koxnnii npeaukat surmsiny = (f,9) —»=(S*Y (h, f,7), S*(h,g,T)) € HecnpocToBHIM;

xoxxumit npeaukar surmsiny = (f,g) »=(S*" (h, f,F), S*Y(h,¢,T)) € TOTOXHO icTHHHMM;

EP) kosxuuii npenukar sursay = (f,g) = (S*V (P, f,F) < S*Y(P,g,T)) € HecnpocToBHIM;
koxuuit npeaukar purasay = (f,g) — (Y (P, f,7) < S*Y(P,g,T)) € HecnpoCTOBHMM.
JucTprOYTHUBHICT CYIIEPIIO3HIIIT 00 PIBHOCTI:

SE) §"(=(f,9),F)==(S"(f,F), §"(g,7)); S'(=(f,9)F)==(S"(f,F), S"(g,7)).

2. MoBH JI0TiK 0€3KBAaHTOPHO-(PYHKIIOHAIbHUX PiBHIB. BilHOIIEHHSI JIOTIYHOI0 HACHIAKY
Ha 6e3xBaHTOpHO-(DYHKI[IOHANEHUX PIBHAX KOMITO3UIIiifHA cucTema (4, FnA UPr,c ) BH3Ha4Ya€e KOMIIO3HIIiH-
Hy ainreOpy KasiapHUX QYHKIIH 1 npenukaris ( Fn® UPr®,C) ma anredpy (anreOpaiuHy cucTeMy) JaHUX

(4, Fn® U PrA). [ToGynoBa KOMIO3ULIHHOT aJIreOpH J1a€ 3MOTy BU3HAUYUTH MOBY JIOTIKH: TepMH Takoi ainredpu € Gop-
MyJIaMH MOBH.
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Ommmemo moBy BK®JI. Andasit MOBM: MHOXHHH NTPEAMETHHX IMEH (3MIHHMX) V Ta TOTaJIbHO HEICTOTHHUX IMEH
U c V; muoxuna Dns={'v|veV} nenominauiiiaux cumpois (JJHC) — iMen QyHKIi# po3iMeHyBaHHS; MHOXHHHU FNS Ta

Ps dyskmionansaux (OHC) Ta npeaukaraux (I1C) cuMBOIiB; MHOXKHHA {—,V, S”, 'V} CHMBOIIB 6a30BUX KOMIIO3HILIiL.

MuoxwuHy 6 = FNnSUPS Ha3BemMo curHatyporo MoBH. MHOXUHE TepMiB 17 i popmyn Fr BBomumo Tak.

T0) Koxxumit ®HC Tta xoxuamit THC e Tepmom, Taki TepMH — aTOMapHi.

T1) Hexait 1, t,...,t, € Tr; Tomi S"ott,..t, eTr.

@0) Koxnnuii [1C € popmynoro (aTomapHoOI0), Taki POpMYIIH — aTOMApHI.

®1) Hexait ®, YeFr, t,...t, €Tr; toni S""®t,..t, € Fr, ~®eFr, vO¥YeFr.

[pu 3adikcoBaniit MHOXHHI 6a30Bux kKomno3uiiit MoBu BK®JI icToTHO Bigpi3HAIOTECS cuTHaTYpaMu. HeictoT-
Hi BiIMIHHOCTI — IIe crioco0u 3amucy TepMiB i popmyr. Mu BUKOpHCTOBYeMO TipedikcHY popmy.

Jnst 6iHapHUX KOMIIO3UIIH 3a3BHYail BUKOPHCTOBYIOTh He MpedikcHy, a iHpikcHY Gpopmy (auB. [1]), komu cum-
BOJI KOMIIO3HIII] 3aITUCYEThCS MiX aprymeHTamu. Hamani BxxuBaemo iHGpikCHY GopMy Ta JOMOMIXHI CUMBOJIH — KOMHA 1
myxkka "("1")", a TaKOXK CHMBOJIM TTOXiTHUX KOMMO3HIINA &, —, <>. He mumemo 3aifBUX Ty>KOK, BBOISYH HPiOPUTET

cuMBoTIiB Komnosumiit: SV, —, &, v, =, <>. [Toai0Hi CKOpPOYEH] 3aMUCH TAKOX HA3MBATHMEMO TEPMaMH i GOPMYIaMH.
VY Bunagky BK®JIP MHOXHHA 6a30BUX KOMIIO3HUILH {—, V, SV, =}. BusHaueHHs MHOXWHU 7 TEpPMIB TaKe K,

sk st MoBu BK®JI. IngykTHBHE BU3HaueHHs1 MHOXHHU Fr dpopmyi 3apaetses nn. @0, @1, no sixkoro qoaaemo:

OE)t,s eTr = =tse Fr.

co X .
VY Bunaaky BKOJIPC mHOkHHA 6a30BUX KOMMO3UIiN {—, v, S”, 'V, =}. BusHaueHHs1 MHOXXUHU TF TEPMIB Take

XK, sk Uit MoBH BK®JI. [nnykTuBHe Bu3HayeHHs: MHOHUHE Fr dopmyn 3anaerses . @0, d1, no skoro gopaemo:
DES) t,s eTr==tse Fr.
3amicTp =tS Ta =tS Takox nucatumemo t=S Ta t=s.

Iarepnperyemo mosu BK®JI, BKDJIP, BK®JIPC Ha BignoBiqHIX KOMIIO3HIIHHUX CHCTEMaX KBa3iapHUX (yHK-
it Ta npenukaris. CUMBOJIM curHaTypu ¢ = FNSUPS no3navaoTh (BUALIAIOTE) 60a30Bi GyHKIIT Ta 6a30Bi NpeIUKaTH B

muOXnHax FN? ta Pr® cumBomy 'V nosHauaroth BigmosiHi ¢byHkuii reHominanii 'v. J{yis Takoro no3HadeHHs 3aqae-

MO TOTaJbHE OJHO3HAYHEe BimoOpaxkenHs | : DnsUFNsSUPS — Fn® UPr?. IMpu upomy (V) ='v mis xoxuoro 'veDns,
kokHe zeU weictotHe manst koxuoro Qel(o). Jami mnpomomxkumo | g0  BimoOpakeHHs —iHTeprpeTarii

| : TruFr— Fn® U Pr* srigso MoO0yJOBH TepMiB Ta (POPMYI i3 MPOCTIMINX 32 JOTIOMOTOK CHUMBOJIIB KOMIO3HIIIH:
IT) 1(S" Yty b)) =St (1(2), 1(ty),..., I (t,)) ;
[®) 1(SH"adt,..t,) =S1" (1(D), I (ty), ..., I (£,)) ; [(=D) = =(I(D)), (VDY) = v(I(D), I(\P)).
V Bunankax Mosu BK®JIP ta mosu BK®JIPC BignoBigHO 101aeMO:
I®E) I(t=s =ts) = =(I(t), I(S)).
1DS) I(t=5s) ==(1(t), I(s)).
Tpiitky J = (CS, o, |) HazBemo inteprperauieto Mo BK®JI (BKDJIP, BKDJIPC) curnatypu G.

CKOpoUeHO iHTeprpeTaLii MOBH TaKOXK Mo3HaYaeMo siK (A, o, 1) uu (A, 1).

®ynkuiro I(t), sika € 3HaueHHAM TepMa t npu inTepnperanii J, nosHavaemo t; .

Ipenuxar |(P), sxuii € 3HaveHHsM Gopmynu O npu inteprperanii J, mozHauaemo D .

Im’st XeV HeicToTHE A71st TepMa t, AKIIO Mpu KOXkKHIN iHTeprperarii J iM’st X HeicToTHe it GyHKHiT T .

Im’st XeV HeicToTHe A1 popmynu O, Ko Ipu KoxkHiH iHTepnperanii J iM’g X HeicToTHe Ay npeaukara O .

@opmyna @ BuKoHyBaHa IpH iHTepHpeTanii J, sxuro npegukat @; — BukonyBanuid. ®opmyna @ BUKOHYBaHa,
akmio @ BUKOHYBaHa MpH AesAKiN iHTepupeTamnii J.

®opmyna @ HecrmpocToBHA (YACTKOBO iCTHHHA) IpH iHTeprpeTauii J, mio nozHayaemo J |= @, Ko npenukaTt
®; — mecnpocroBauii. @opmyna @ HeCnpocTOBHa, 110 Mo3HaYaeMO |= D, sikuio J |= © npu koxkHii iHTepnperarii J.
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®opmyna @ TOTOXHO ICTHMHHA NIpH iHTEepnperauii J, 1o no3Hayaemo J |=id @, sxmo npegukat @ ; — TOTOKHO

icturHUN. @opmyna @ TOTOXKHO iICTHHHA, IO TO3HAYAEMO |:id @, sxmio J |:id @ mpu KoXkHiH iHTepIIpeTarii J.
[ouATTs TOTOXHO icTHHHOI (opmynu 3micToBHe ymire it BKOJIPC, tomy mo ix modynoBa HemoxnnBa 6e3

BUKOPUCTaHHs =. 30KpeMa, |=jq t=tTa |=4 t=5<>s=t. Bomuouac:

Teepmxenns 2. Y sunagkax BK®JI ta BKOJIP MHOXHHA TOTOKHO iICTHHHUX (POPMYIT TIOPOIKHS.
Cnpaszi, po3riisiHeMo Taky iHTepnperauito J, Ha sikiii koxxHuid [IC iHTeprnpeTyeThes SIK BCIOJM HEBU3HAYECHUH
npenukar, a koxanid ®HC inTepnpeTyeThes K BCIOAN HEBU3HAUYCHA (PYHKIIIS.

Ha mMHOXWMHI (OopMyn MOXKHA BBECTH [2, 6] HU3KY BiHOLIEHH JIOTiYHOTO Hachigky. CrodaTKy 3aaeMo BigHO-
LIEHHs HACJiJIKy MK JBOMa MHOXHWHaMu Gopmyn npu ¢ikcoBanii inreprnperaunii J. Hexait 'c Fr, Ac Fr. Beegemo

nosuadenust () T(@;) sx TA(Ty), N F(¥;) sx FAy), U T(¥Y;) sk TY(A), U F(®;) sx FY(Ty).
el YeA YeA el

A e IR-Hacminkom I mpu J (mosw. T |:ID A), sxkmo TNy NFNA) =&,

A € T-nacmigkom I' mpu J (mo3s. I 5 |:T A), skmo T < TY(A).

A € F-nmacniakom I' mpu J (no3H. I |:F A), akmo F(A;) cFY(T)).

A € TF-nacnigkom I pu J (mo3n. I | |:TF A), axkmo TN(;) < TY(A;) Ta FN(Ay) < FY(T).

BinmoBigHi BiTHOIICHHS JIOTIYHOTO HACTIIKY BH3HAYa€MO 3a cxeMoro: [ |:*A , SKmo I |:*A VTS KOYKHOT J.

Teepaskenns 3. MaeMo Taki CHIBBIAHOIIECHHS: |:TF :|:T m|:,: ; |:TF c |=TC |:|R , |:TF C|=FC|=|R .

OKpeMHM BHIIAJIKOM PO3IJISIHYTHX BiIHOIIEHb JJISI MHOXKUH (DOPMYJI € BIATIOBIHI BiAHOLICHHS A mapu dop-
MyJI: BiJHOIICHHS HACTIIKY IpH (ikcoBaHii J Ta BITHOMIEHHS JIOTIYHOTO HACTIIKY; TSI HUX BBOIUMO TPaIHIiiHI T03-

HaYeHHS (I>J|:*‘P Ta (DJ|:*‘I’ ,1e O, YeFr.

BigHOIIEHHS JIOTTYHOTO HACIIIKY AJIs Tapu (JOPMYIT iHIYKYIOTh BiIHOIIEHHS JIOTIYHOT €KBIBaJEHTHOCTI.
BimHOUIeHHsT eKBIBAJICHTHOCTI IpW iHTepmuperanii J BU3Ha4aemo 3a cxeMoro: @ j~, WV, saxmo @ J|:*‘I’ Ta

Y, |:*(D. BigHomeHHs TOTIYHOT €KBIBaJIEHTHOCTI ~R, ~T, ~F, ~TF BU3Ha4YaeMO 3a cxeMoro: D ~, ¥, skuio <I)|=*‘P Ta
\{’|=*q) .

I3 BuzHauens ButumBae: O ~, ¥ < @ j~, W mi1st koxxHO iHTepIpeTartii J.

BrnacTuBOCTI OnMcaHUX BHIIE BiHOIIEHb BUBYAIKCH B [1, 2]. 30Kkpema, 3a3HAYMMO, 1110 BiTHOIIEHHS JIOTTYHOTO
HACHIAKY Ui map GopMyn pedIeKCHBHI i TpaH3WTHBHI, BiIHOUICHHS JOTI9HOI €KBiBaJICHTHOCTI peIeKCHBHI, TpaH-
3UTUBHI i CAMETPHYHI; BiTHOMICHHS JIOTIYHOTO HACHTIKY U MHOXHH pe()JICKCUBHI Ta HETPA3UTHUBHI.

Oco0muBy poJIh MAarOTh BiTHOIICHHS |:IR Ta ~|R, BOHH TPAMIIIHO MO3HAYAIOTHCS [1] sk |: Ta ~. lle noB’s3an0

3 TUM (HaKTOM, IIO JIOTIUHI 3B’3KH —> Ta <> Y3TOKYIOThCS 3 BiJIHOIICHHIMHU |:IR Ta~R:
CD|:IR‘P SOV Yo FPo V.

BaxnuBHUM € Takox BigHOMEHHS j ~1r: D y~r¥ < T(D;)=T(¥;) ta F(D;)=F(¥;) & &;=Y,;.
Po3risiHEMO CHiBBIAHOLIEHHS MIiX |:id (O <D|=TF Y T1a Mmix |:id OPoY i O~VW. Hdna BKDII

ta BK®JIP MHOXMHAa TOTOXXHO iCTMHHHMX (OpMYJ MOpokHs (TBepiukeHHs 2), mpore ansi BK®JIPC ne nuranHs
HETpHBiaJbHE.

Teopema 2. 1) |:id oY = (D|:TF ¥, BojiHOUAC 3BOPOTHE HEBIPHE;
2) |Fig® <> ¥ = @~ W, BoIHOUAC 3BOPOTHE HEBipHE.

JloBomumo 1. 1. |=q® > ¥ < ama xoxunx J=(A, 1) maemo F(®;)UT(¥;)="A. 3Bixcu, BpaxoByoun
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I3’ IOHKTHICTh MHOXHHH Ta i gomoBHeHHs, i3 F(D;)UT(¥;)= YA, maemo T(TJ) c F(®;) 1a T()J) cT(¥;).
Bpaxosytoun F(D;)NT(¥;)= ta F(¥;))NT(¥;)=¢, orpumyemo F(¥;) gT(TJ) ta T(D;) gTbJ) .
3Bincu F(¥;)c F(®;) ta T(D;)cT(¥;), mo nae D, |:TF‘P. Le BipHO 1151 KOXKHOT J, 3BiAKK CD|=T,:‘P. Otxe,
=g P>V = D= V.

BoaHouac 3BOpOTHE HEBipHE: 3aBKIH MAEMO (1)|:T,:CD , TIpoTe |:id ® — ® Bumarae, o6 s KOXKHOI J mpeau-

kaT ® — @, , T06T0 —~OVv @ , OyB TOTANBHUM, 3BIIKH A4 KoxkHOI J npenukat @ ; Mae OyTH TOTanbHUM. Taka cuTy-

artist moxkiuBa it BKOJIPC, nmpote HemoxiuBa it BKOJI ta BKDJIP.

Josoaumo 1I. 2. |=id(I) ¥ < g koxaux J=(A, I) Ta de'A maemo (P> ¥);(d)=T < o xoxHHX
J=(A1) Ta de'A maemo ®;(d)d=¥,;(d){. Tenep ®~¥ < mia xoxunx J=(A, 1) Ta de’A maemo
®;(d)d=¥;(d){ a6o @,(d) T ta ¥;(d)T. Omxe,
O ~r¢ O, ipoTe |:id O <> ® Bumarae ToTanbHOCTI npenukaTa O<«> D ; n1a koxksoi J. Le Moo it BKOJIPC, ne-

MoxanBo st BK®JI 1 BKDJIP.

=iq @ <> ¥ = O~ Y. BonHouac 3BOpOTHE HEBIpHE: 3aBXKIH

3. CeMaHTHYHI BJACTHBOCTI JIOTIK 0e3KBAHTOPHO-(PYHKIiIOHAIbHUX PIBHIB

Buninennsi TuM uu iHmmM criocobom (auB. [1, 2]) Muoxkuuu U €V TOTanbHO HEICTOTHHX MPEAMETHHX IMCH JIa€
3MOTY BH3HAYUTH JJISI KOYKHOTO TepMa 9d (GOPMYITH (¢ MHOXKHHY V(() IMEH, sIKi rapaHTOBaHO HEiCTOTHI.

Jst kosxHoro geFnsuUPs maemo v(g) = U. Jlns koxuoro 'XeDns 3agamo v('X) = V\{x}. Jlani 3agaemo:

V(S et L) =S(vE) X XD N () v(STE DL L) = (V@)X X DN N V()
{ilviev()} {ilviev(®)}

v(t=s) = v(t)nv(s); v(t=s) = v()Nv(s); v(—®) = v(D); v(vDY) = v(D)nv(WP).

Teopema 3 (nus. [1]). xev(t) = x HeicToTHe 11 TepMa T; xev(D) = x HeicToTHE LI hopmyiau D.
CeMaHTHYHI BIACTHBOCTI (POPMYIT IHAYKOBAHI BiNIOBITHIMHA BIACTUBOCTSMH KOMITO3HIIIH Ta 3aIIMCYIOThCS aHa-
JIOTIYHO, aJie 3aMiCTh PiBHOCTI MPEIHUKATiB (QIrypye CTpora eKBiBAJICHTHICTH (POPMYIL, SIKi TO3HAYAIOTH IIi MPETUKATH.

S-) Sv(—'q)nt_) ~TF =S¥ (@,1);
Sv) V(@ VY, 1)~ S (@,T)vSY (P,T).

SS®) 3roprka cyneprnosuiiit st GopMys (TyT mozHadeHHs: U st Up,..., Uy © omms b, X momst Xq, .. Xy

oo r,...h; W oo W,.., W, Voot V.., Vs S I Sg,..., Sy )

STX(S*(@,F,5),T, W) ~rp STV (@, T, 8" (, T, W), .., S"F (. T, W), S"¥ (s, T, W), ..., ST (s, T, W)) .

CN®) 3roprka imen st popmym:  S*V (®,'x,T) ~1 S" (@, 1) ; 30Kpema, S*(P,'X) ~r¢ P .
CU®) 3ropTka 3a HEICTOTHUM iMeHeM Jutst popmyd:
S*V(®,s,T) ~r¢ SV (@, 1), sixuio X HeictotHe 1 @; 30kpema, S*(P,t) ~; @, sKIIO X HeicroTHe A D

BnactuBocti SS, CN, CU mnst ¢yHkuii ta BiractuBocti SD, SF, sxi ¢popmymroroTses smme 1 GyHKIIH, y BU-
naaky BK®JI iHaykyroTh BiAIOBIIHI BIaCTUBOCTI HOpMaIi3arii TepMiB OpPMYIIax, SIKi I0JA€MO Y BUIJISAII 1 TEOPEMH:
y YKY p PMIB y QOPMY y p

Teopema 4. Hexait popmyna ¥ orpumana 3 popmyinun @ 3aMiHOIO IESKUX BXOPKEHD TEPMiB:

rpss) S"X(S*V (4, 7,5),T,W) ma S"*V (¢, T,S"*(r,T, W), .., S (k.. T, W), S (s, T, W),..., ST (s, T, W));
rpen) S*V (t,'%,T) Ha SY (1,T), 30Kkpema, S*(t,'x) Ha T;

rpcu) S*V (t,t,T) ma SV (1, T), sixmo X HeicToTHE ms T; 30kpema, S*(T,t) Ha T, SIKIIO X HEICTOTHE UTA T.
rpsp) SY (x,T) ma'x 3a ymosu X g {V};

rpse) S*V (X, 1,T) ma 1, 30xpema, S*(X,7) Hat.

54



Teopemuuni ma memooon02iuni 0CHOGU RPOZPAMYBAHHA

|:IR):

TOHi () ~TE v.

OCHOBOIO EKBIBaJICHTHUX MIEPETBOPCHB (hOPMYIT € TEOpEMa CKBIBAJICHTHOCTI:

Teopema 5. Hexait @' orpumano 3 popmynu @ 3aminoro neskux Bxomkenb Dy,..., O, Ha ¥,..., 'V, .
1) ko @y ~r¢ ¥y,..., D, ~1¢ ¥, 10 @ ~ @' (TYT ~ — OZHE 3 BILHOLICHB ~T, ~F, ~TF, ~IR)-

2) ko @ ~r ¥y,..., @y ~r ¥y 10 © ~g D'

Jlist BimHOMIEHE ~7 Ta ~ Teopema 5 HesipHa (auB. [2]).

Jyis MHOXUH (OpPMYIT TIOAIOHE TBEPKEHHS — 1Ie TeopeMa 3aMiHHM CKBIBAJICHTHHUX (|: — OJIHE 3 |=T , |=F , |=TF ,

Teopema 6. 1) Hexait @ ~ ¥, Toni @ , 'A<V, T|=FA 1a T|=A O < T =AY

2) Hexait ® ~g¥, toni ® 'z AW, T AaT|= A dSTE AW

BuacruBocrti piBHocTi. CriouaTKy po3IiITHEMO BJIACTHBOCTI, OB’ s3aHi 3 KOMIO3UII€I0 cl1a0KOT PiBHOCTI.
Rfw) =t =t;

Smw) |=t =S <>s=t; e MoxHa nojati Tak: t=$ ~p s=t; Ginbue Toro, Mmaemo t=s~m s=t;
Trw) |=t=S& S=r —>t=r; ueMoXHanojatu T1ak: t=S, S=r |=IR t=r;

EF) |st=5s—S"*(r,T,t)=S"*(1,T,s); e MoxHa nosaty Tax: t=Ss e SV (1, F,t)=S"*(1,F,s);
EP) |:t =s—(SV7(D,T,t) <> SV (D,T,S)) ; 1e MOXKHA MOJATH TaK: t=S§ |:IR SV (®,T,1) <> SV (D,T,s).
SE) [=S"(s=r,T) <> S"(s,1) =S"(r,T); ue moxua nogaru ax: S’ (s=r,T) ~R §Y(s,T)=S"(r,T).
BrnactuBocTi Kpoky HOpMaiti3anii TepMiB, iHAyKoBaHi BractuBocTsaM SS, CN, CU, SD, SF s gynxmii:
ST) [=S"*(8*Y (,7,5),T, W) =S"*Y (¢, T,5"* (1, T, W), ..., S"* (., T, W), S"* (51, T, W), .., " (81, T, W));
CNT) |=S*Y (1,'x,T) = S" (1, 1) ; 30kpema, |=S*(t,'X) =1

CUT) 3a ymoBH X HeicTotHe mmst T Maemo: |= S*V (t,t,T) =SY (1, 1), s0kpema, |= S*(t,t) =1;

SDT) |=SY(x,T)="x, ne xg{V};

SFT) |=S*V(x,1,T) =1; 30Kkpema, |=S*(x,7)=7.

HageneMo BacTHBOCTI, OB’ sI3aHi 3 KOMIIO3HUIIIEI0 CTPOTOi PiBHOCTI.

Rfs) |=,t=t;

Sm) |=idtss<—>55t;

Tre) |:idtzs& s=r—t=r.

BpaxoBytoun, mo t=S Tta S=t{ 3aBKIM IHTEPIPETYIOTHCS SIK TOTOXHI MpeauKaru, BaactuBocti SmS ta TrS

MOXKHaA nmojlaTu Tak: t=S~ S=t; t=s, s=r |:TFtEr.

EFS) |zigt=s— S"(1,F,t) =S"*(1,F,S) ; e MOXHa IToJaTh Tak: t=S$ |=TF SV (r,F,t)=S"?(1,T,s).

[oxi6Hy BracTHBICTB s GOPMYII TAK MOXATH HEMOXINBO, amke Gopmyna Burmsigy S (D,T) <> S¥(P,5) ne

3aBXKIW IHTEPIPETYETHCS SIK TOTANbHUHN mpenukat. [TogiOHuM crmocoOOoM MOYKHA 3aIllMCaTH JIMIIE OCJIa0JIeHy BJIACTH-
Bicth |=t=5 —(SV/(®,T,t) <> S"*(D,T,5)),a60 t=s |-, (S"*(P,T,t) <> S"*(D,T,s)) Tomy EPS dpopmymoemo

TaK:
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EPS)) t=s,S"%(®,T,t) |=¢ SV (D,T,S).

SES) |=,, $¥(s=r,T) «>S"(5,1) =S (r,T); e moxna nomaru tax: S' (s=r,t) ~¢ S (s,1)=S"(r,T).
BractuBocTi Kpoky HOpMaizamii TepMiB, iHgykoBaHi BnactuBoctaMu SS, CN, CU, SD, SF mnsa ¢pynkmiit:
STS) |=ig S™ (™ (r,7,5), T, W) ="V (r, T, 8" (r, T, W), ..., S"* (1, T, W), S"* (5, T, W),...., " (51, T, W));
CNTS) =y ™Y (1,'%,T) =S" (1,T) ; 30kpema, |=;q S*(t,’X) =1;

CUTS) 3a yMoBH X HeicToTHe s T Maemo: |=4 S*V (1,t,T) =S" (1, 1) , 30kpema, |=4 S*(t,t) =1;

SDS) |=ig S" (x,T) ='x, ne x ¢{V};

SFS) |=ig S™¥ (x,1,T) =1; 30Kkpema, |54 S*(X,7)="1.

TasToutorii. Beenemo norsTts tasronorii gt KHJI 6e3xBaHTOpHO-()YHKITIOHAIFHIX PiBHIB.
®opmyna mou BK®JI (BKDJIP, BKOJIPC) npono3uliiiiHo Hepo3KIIaaHa, SKIIO0 BOHA aToMapHa ab0 Ma€ BUIJIST

S'ot (urmsax SO unt=s, purmsan S"OT un t=5). MuOxHHY Takux dopMyI1 mosHadnMo Fro
IctunnicHa orinka moBu PHJI — 1ie [1] moBiibHE TOTaNbHE BiIOOPAsKECHHS T !

Fro—>{T, F}.
Take BinoOpaxkeHHs mpoaoxumo 10 T: Fr— {T, F} tak:

T, sxmo 1(®)=F,

_ T, sxmo t©(®)=T a6o ©(¥)=T,
(=) = {F, axmo (D) =T;

(vew) = { F, sxmo ©(®)=F 1a t(W)=F.
Bpaxosyrouu Rf, Sm, Tr, EF, EP, y sunagkax BKDJIP Ta BKOJIPC Ha T HakmagaemMo J0JaTKOBI YMOBH:
t(t=t)=T; t(t=s) =(s=t); 1(t=s)=1(s=nN=T=1(t=r)=T,

(t=9)=T = ©(S*" (p,t,F) =SV (p,s, 7)) =T ; 1(t=5)=T = ©(S*" (D,1,F) =1(S*" (D,s,T);
Tx=x)=T; tlx=y) =t(y=x); tx=y)=tlx=y)=T=>1t(x=2) =T,

(t=s)=T= 1(S* (p,t,F) =1(S*" (p,s,F) =T; t(t=5) =T = ©(S*" (p,t,7)) =1(S*" (p,s,T)).
®opmyia @ — tagrosorist, skmo t(D) = T st KOXKHOI ICTHHHICHOT O HKH T.

Trepmkenns 4. KokHa TaBTOJIOTIS € HECTIPOCTOBHOKO (hOpMYyIIOTO.

HopMmaasHi popmu. Tepm moBu BKDJI Hazsemo nopmansHum, IKIIO:
—  BCi HOrO CHMBOJIH CYTIEpPITO3HIIIi (SIKIIO BOHU €) 3acTocoBaHi Timbku 10 @HC;

— B YyciX HOro CUMBOJIax Cylepro3uuii (SIKI0 BOHU €) 3TOPHYTI HEICTOTHI iIMEHa i BUKOHAHI CIIPOIIEHHS 3Ti-
JTHO 3 TI1. 2—5 Teopemu 4.

Tepm moBu BK®JIP (MoBu BK®JIPP) HazBeMo HOpMaTbHHUM, SIKIIO:
—  Bci HOro CHMBOJIH CYTIEpITO3HIii (SIKIIO BOHU €) 3acTocoBaHi Tipku 10 PHC;

— B YCiX HOro CHMBOJIaX CYNEPHO3HIIii (SIKIIO BOHHU €) 3TOPHYTI HEICTOTHI iMEeHa i BUKOHAHI CHPOIIEHHS 3Ti-
nHo 3 CNT, CUT, SD, SF (3rigno 3 CNTS, CUTS, SDS, SFES).

®opmyna ¥ moBu BK®JI (Mo BK®JIP, moBu BK®JIPP) 3naxoautecst B HOpManbHii popmi, abo ¥ € Hopma-
JILHOIO (POPMYIIOI0, SIKIIIO:

— B yCiX cuMBOJax cymneprno3utii ¢opmymnn V¥ (SKII0 BOHM €) 3TOPHYTI HEICTOTHI iMEHa ¥ BHKOHaHI CIpo-
IICHHS;

—  yci cumBosm cynepnosunii popmyin ¥ (skio Bonu €) 3actocoBani Titbku 10 PHC gu I1C.
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Hopwmansnicte popmyin @ mou BK®JI (moBu BK®JIP, moBu BK®DJIPP) o3nauae, 1o Bona HabyBae KiIacH4HO-
noAiGHoro BUTISIy: yci 11 cuMBosu cyrnepnosuiiii 3acrocoBani Titbku 10 ®HC uu I1C, yci 11 Tepmu HOpManbHi Ta B
ycix 1 cHMBOJIaX CYTIEpIIO3HIIii 3TOpHYTI HEICTOTHI iMEHA i BUKOHAHI HAJICXKHI CIIPOIICHHS.

Teopema 7. Ins xoxuO01 popmynu @ mou BKDJI moxua 30ynyBaTi HOpMaieHy dpopmyry ¥ Taky:
D ~TF Y.

3Benenns Gopmynun @ 10 HOpMaIbHOI POPMH BUKOHYEMO TakK. BHKOPHCTOBYIOUH BIaCTUBOCTI S— Ta Sv, mpo-
CyBaEMO CHMBOJIM cyTiepro3umii Briaud Gopmynu. BukopuctoByroun SS® Tta m. 1 Teopemu 4, 3ropra€EMo CHMBOIH CY-
nepno3utiii. [Ipu nosBi BixnoBigHOT cutyariii BukoHyemo crpoieHHs 3rigao 3 CN®, CU® Tta mm.2—5 teopemu 4.

[Ticns BUKOHAHHS KOXKHOTO 3 TaKHX IIEPeTBOpeHb MU Bix (popmynu @; mepexomumo no gopmynu D, Tak, mo
pu boMy Dj ~r¢ Dj.1. 32 TEOPEMOIO eKBIBAICHTHOCTI oTpuMyeMo dopmyiny ¥ y HopmanbHil popmi Taky, mo @~ 'P.

Teopema 8. [ xkoxuO1 hopmynu © moBu BKOJIP (mosu BK®JIPP) moxHa 30ymyBaTi HOpMallbHY (GOPMYITY
Y Taky, 1o

O] ~TF Y.

3BenenHs @ 10 HOpManeHOI (JOPMH BHKOHYEMO Tak. BukopucroByrounm S— Ta Sv, mpocyBaeMo CHMBOJIU Cy-
neprio3uii Brim6 Gopmynu. BukopuctoByroun SS® i SST, 3ropraeMo CUMBOIH CYNEPITO3HIILi.

VY Bunanky moBu BK®JIP, BukopuctoByroun SE, mpoHOCHMO = Yepe3 CYNEpIO3HIIi0; MPH TOSBI BiATIOBIAHOT
cuTtyarii BukoHyemo cupomeHss 3rigao 3 CN®, CU®D ta CNT, CUT, SD, SF.

VY Bumagky MmoBu BK®JIPC, Bukopucrosytoun SES, nmpoHOocHMo = uepes cynepro3utiro. [Ipu mosBi BixnoBixHOL
cuTyarii BuUKoHyeMo crpoineHHs 3rigao 3 CN®, CUD ta CNTS, CUTS, SDS, SFS

[Ticnst KOXXKHOTO 3 TaKMX MEpeTBOpeHb MU Bix dopmynn @ nepexoaumo a0 Gopmynu Pj,q Tak, o0 MPH IHOMY
©; ~7¢ ®j.1. 32 TEOPEMOIO €KBIBANIEHTHOCTI OTpUMyeMO (opmyiy W y HopManbHii ¢popmi Taky, mo O ~'P.

Takum unHOM, KOKHY Gopmyny MoBr BK®DJI (BKDJIP, BKOJIPP) MoxHa nepeTBOpUTH 10 KIACHYHONIOAI0HOTO
BUTJISITY, KOJIM CUMBOJIM CYIEPIIO3HILIT 32CTOCOBaHI TiIJILKK 10 CUMBOJIIB 0a30BUX (YHKIIiH 1 0a30BUX MpeIUKATIB.

4. BracTuBOCTI BiIHOIIEHD JIOTIYHOT0 HACTIAKY AJI51 MHOKHH (hopmy.

TyT i Hagami, KO iHIIEe He 3a3HaYeHE OKPEMO, |: 0O3Ha4ae OJHE 3 BiIHOILIEHD |:

TF ' |:T ‘ |:F ‘ |_IR'
Jlost BCiX 3a3HAYCHUX BIJIHOLIEHH MAEMO MOHOTOHHICTh: KO [ CATaACXE, ToT|=A A |FX.

BriacTHBOCTI iekoMnosuuii opmys:

—) @, T A= @,T |=A.

—R) T |=A,——® T |=A, 0.

V) OV T|=A< O, T |=ATa W, T |=A.

VR)T |2A, OV & T |=A, @, .

) 2(@VY¥), Tz A < —®, -, T |- A

—~VR) T [=A, (@) & T |=A, ~@1al |=A V.

Jnst BiTHOILCHHS |:IR MOXHA 3HIMaTH 3allepeyeHHsl, epeHocsTdl (GOopMyITy 3 JTiBOT YaCTUHHM BiJHOLIEHHS y Mpa-

By 1 HaBIaKkH (TPOTE Iie HEBIPHO ISt |:TF , |:T , |:F ):
—) @, T AT = A 0.

—R) T |F g A =P < O, |= A
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HasiBHicTE KOKHOIO 3 Bi[[HOIHCHI) |= :IR . rapaHTye€ BJIACTUBICTE:

e Fro e
C)@,T |=A, .

JlonaTkoBO TapaHTYIOTh HASBHICTH BiHOIIEHB JIOTIYHOTO HACTIIKY TaKi BIaCTHBOCTI:

CL) ®,—®,T |=A (j=—ue |=, un |=);
CR)T |=A, @, @ (|=—mue|=_ un |=);
CLR) ®,—®,T |= _ A, ¥, =Y.

Hnst |:IR B cluy — Ta —g BrnactuBocti CLR, CL, CR 3aiiBi, 60 3B0sThCs 10 BiIacTuBOCTI C
s BigHOMICHHS |: , CTIPaBIUKYIOTECS yCi HABE/ICHI BUILE BIIACTHBOCTI IIPOTIO3HIIIHOTO PiBHSL.

BrnactuBocti C, CL, CR, CLR Ha3BeMO yMOBaMH HasIBHOCTI JIOT1YHOT'O HACIIJKY.
BrnactuBocti nekoMno3utiii Gopmysn ——, =—R, Vi, VR, =V, VR, —11, —r HA3BEMO BIACTHBOCTSAMH MEPEXOY.

HaBenemo BiIacTHBOCTI, OB’ s3aHi 3 cymneprosuiieto. Taki BIacTHBOCTI BiTHECEMO IO BIACTUBOCTEH IHepexony,
BOHH 0€3T0CEepETHBO BiITBOPIOIOTH BiIMIOBITHI CEMAHTHYHI BIACTUBOCTI, ITOB’s3aHi 3 €KBiBAJICHTHICTIO (POPMYIL.

Piens BK®JIL. /{1 BK®JI ue BnactuBocri crpomeHHs, 6azosani Ha CN® i CU®, ta BmacTUBOCTI HOpMai3a-

uii SS®, S—, Sv ta Teopemi 4. [y BiTHOIICHHS |=IR KO)KHa TaKa BIACTHBICTH PO3MICTUIIOETHCS HA JIBi BiIMOBITHI BiIa-

HC MO-

CTHBOCTI, KOJIM €KBIBaJICHTHI (JOPMYIIH 3HAXOAATHCS 37IiBa Ta CIIpaBa Bil |:IR . Jlnsg BigHOIIIEHB |:TF , |:T , |:F

’KHA 3HIMATH 3allepeyueHHs], EPeHOC 9N (OopMyITy 3 JIiBOI YACTHHM BITHOIICHHS Yy MpPaBY i HABMAKH, TOMY KOXKHa Taka
BJIACTUBICTh PO3MICIUTIOETHCS Ha 4 BIAMOBIMHI BIACTUBOCTI, KOMM €KBiBaJCHTHI (OPMYIH UM IX 3allepeueHHS 3HAaXO-
IATHCS 3J1iBa Ta CIIpaBa BiJl CHMBOJIA BiTHOIICHHS JIOT19HOTO HACIIIKY.

Hasenemo BinactuBocTi, 6a3oBani Ha CN®, CUD, SS®, S—, Sv.

CND,) S*V(@,%T), A < SV (@,1).T|=A;

CNdR) ['|=S*Y(@,'%,1),A < T'l=S"(D,1),A;

—CN®,) —S*V(@,'%,T),['|=A < =S (D,T),T]=A;

—CN®g) T'l= =8V (®,'%,T),A < I'|==S"(D,T),A;

CUD,) S*V(®,5,T).TEA < SY(®,T),I'|=A, 1e x Heicrorre mis O;
CUDR) T'l=S*Y (d,s,1),A < T'|=S"(®,1),A, ne x neicrorne s ®;
—CUD) —S*Y(@,5,T),[|=A < —SY(®,T),['|=A, 1e X neicrorre mist O;
—CU®DR) T'l==8*Y (®,5,T),A < T'l==8"(d,T),A, ne x ueicrorne mis O.
B Hactynuux BnactuBocTsix SS®|, SSPg, -SSP, -SSDg noznaueHo sx = popmyiy
SUXY (@, T, 8" (1, T, W), ... "X (1, T, W), S X (s, T, W), ..., STX (5, T, W) :
SS®,) S"X(S*V(d,F,35),T,W),[|=A < ET|]=A;

SSdg) I'|=S"*(S*Y(d,T,5),T,W),A < I'=5A;
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—SS®) =S *(S*V(®,F,35),T,W),[|=A < —ET|]=A;

—SS®R) I'|=—S"*(S*V(®,F,5),T,W),A = ['=—5,A;

S—) SV(—®, 1), A < —SY(®,1),[=A;

S—+) I'=S" (0, 1),A © I'E=S8"(®,1),A;

—S—) =8V (D, 1), T'=A & —S"(®,1),|=A;

—S—) I'==S"(—®,T),A & I'l=—=S"(D,1),A;

Sv) SV (@VvY,T),I=A < ST (@,T)vS'(¥,T),[=A;

Svp) T=SY(@v Y, T),A o I'=S"(0,T)vS’ (¥,1),A;

=Sv) =8 (@Vv 1) T=A © —S"(@,T)vS'(P.1)['=A;

—Svg) T|==S"(@Vv?,T),A & IT'=—S" (@,T)vSY (¥,1)),A.

Jlo uux BiacTUBOCTEH J10JjaeMo 0a30BaHi Ha TeopeMi 4 BIACTUBOCTI HOpMai3alii TepMiB.

Hexait popmyna ¥ orpumana 3 ¢popmyan @ HOpMamizaliero TEPMIB Ha OCHOBI CKBIBAJICHTHHX MEPETBOPEHB
3riziHo 3 Teopemoro 4. Toni Maemo:

NrTr) @,T =A< W, T |=A.

NITrR) T |=A, @ < T =AW

=NITr) —@,T =A< -¥,T |=A.

—NITrg) T |=A, —-® & T|= AV

PiBens BK®JIP. Po3ristHeMo BIacTHBOCTI, OB’ sI3aHi 3 KOMIIO3HUIII€I0 cnadKkoi piBHOCTI. I3 Smy, oTpuMyemo:

SmW) t=s,T" |= Ast=s,s=t T |:A, 30KpeMa, t=s,T |:|R Ao t=s,s=t, T = A;
I3 Try oTpUMy€eMO TPaH3UTHBHICTH cIA0KOT PIBHOCTI JIJIst |:|R :
TrW) t=s,s=r,T =g A t=ss=rt=rT |:|R A.

Bonnouac y Bunagxy BK®JIP anst BigHOIIEHD |=T , TPaH3UTUBHICTH CJIa0KO1 PIBHOCTI MOPYIIYETHCSI.

|:F ' |:TF
Ile BUILIMBAE 3 TOTO, 110 BIACTUBICTH TrW MOKHA MOCHIIMTH JIMIIE TAK:

Tr)x=y,y=2T | A= x=y,y=2,x=2,T |z A (tyr |=—ne |5 un |=, );
Trr) T |=A,—.x:y,—.y:2<:>l" |=A,—|X=y,—|y=2,—|X=Z(TyT |= —1e |:|R . |:F ).

Cnpasai, maemo T(t=S)NT(sS=r) = T(t=s)NT(s=r)nT(t=r), 3igcu Tr_ BipHe mis |:T ta Trg BipHe st [=_ .
3rigHo |=T c |=IR Ta B CUILY |:F c |:IR BiactuBocti 11 Ta Trg BipHi i |:IR .
Maemo 'X="y,'y="2|# 'X='y&'y="2&'X="2Ta ='X="y v 'y ='2v = 'X="2|#r = 'X="y, ="'y ='z. Crpasni, npu
a=b mi d=[x—a,z—>b] maemo deF('x="y) UF('y='z), npore deF('’x="z) = deF('x="2) UF(x="y) UF(y="2).
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Bognouac 'X='y,'y='2,'X="2|7¢'X="y&'y="2&'X="2 Ta —'X='yva'y="Zva'X="7|=71 ='x="y,~'y="2, = 'X="2.

Takum yunoM, Tr_ HEBipHA IS |:F , a Trg HEeBipHA JyIs |:T . TOMY JJIst |:TF HeBipHi 00uaBi BaactuBocti Try Ta Trg.

Orxe, nig BKOJIP agekBaTHUM 3a/IMIIAETHLCS JUIIE Bl JHOIIEHHS |=IR .

Brnacrusicts Rfyy iHZyKye mOCTaTHIO yMOBY HAasSBHOCTI BiTHOIICHHS |=|g

Crew) I |FgE=1 A

Bracrtusicts SE iHIyKy€e BIaCTUBOCTI AUCTPUOYTUBHOCTI CYNEPIIO3HUIIT BITHOCHO PIBHOCTI JJIs BITHOIICHHS |=R |
SE) S'(s=r1)T'ErA < S'(5T)=S"(rT1).T|=r A;

SEr) Tl=r S"(s=1,T),A < T'|5g S (s,T)=5"(r,1),A.

Brnacrusicts EP iHIyKYy€e BIacTHBOCTI 3aMiHH PIiBHUX IS BiTHOIICHHS |=g

EP) t=5,S"%(®,F,1), |z A < t=5,5"%(®,T,1),S"*(®,F,s).,[ |5 A;

EPr) t=5,T =g S"*(®,T,1),A < t=5T|=5 S"*(®,T,1),S"*(D,T,s),A.

BrnactuBocti kpoky HopMadizauii Tepmis, inaykosaHi ST, CNT, CUT, SDT, SFT, matots Burisn:
Nr*) @, T R A= P, T =R A;

NPR) T =g A, @< T =g AY.

Tyr ¥ yTBOpeHa i3 @ 3aMiHOI0 JESIKUX BXOKEHb TEPMIB, 1110 € JIIBUMH YaCTHHAMHM PiBHOCTEH, SKi QIrypyoTh B

HUX BJIACTUBOCTAX, HA TCPMHU, L0 € IPABUMHU YaCTUHAMU Bi,I[HOBiZ[HI/IX piBHOCTeﬁ, Tak, AK OIIMCAaHO B TeopeMi 4.
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PiBenbs BK®JIPC. Po3riisiHeMO BIaCTHBOCTI, OB’ sI3aHi 3 KOMIIO3HUIIERD CTPOTrOi PiBHOCTI.
Bractusicts RfS iHgyKye mocTaTHIO yMOBY HAsIBHOCTI KOXKHOTO 3 BITHOWIEHE |=g , =71, [7F, |=1F:

Cres) T'|= t=t A,

Ha ocHoBi Smg Ta Trs oTpumMyemo:

SmS) t=s,T =A< t=s,5=t,T |= A

TrS)t=s,s=r,T' |= A t=s,s=rt=r, |- A,

Bumacrusicts SES iHIyKy€e BIacTUBOCTI AUCTPUOYTHBHOCTI CYTIEPIIO3HUIIi1 BiTHOCHO PIBHOCTI:
SES;) S"(s=r,1),T|=A < S'(5,1)=S"(r,T),T |z A;

SESg) I'l=S"(s=r,1),A © I'l=S"(s,T)=S"(r,T),A.

Buactusicts EPS iH1yKye B1acTHBOCTI 3aMiHM PIBHUX:

EPS) t=5,S"?(®,F,t1),|=A < t=5,5"7(D,T,1),S"?(D,F,s),[ = A;
EPSg) t=s,T'|=S"*(d,T,1),A < t=s,|=S"*(®,T,1),S"*(®,T,s),A.
—EPS)) t=5,=S"*(®,T,1),[|=A < t=5,-S"*(®,T,1),=S"*(D,T,s),[|=A;

—EPSR) t=s,T'|=—S"*(®,T,1),A < t=s,T|==S"*(d,F,t),-S"*(D,T,s),A.
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JIist BiAHOIICHHS |=|r JOCTaTHBO BiactuBocteii EPS) Ta EPSR.
BrnactuBocti kpoky HopMadizauii TepMis, inaykosani STS, CNTS, CUTS, SDS, SFS, matots BUrIsia:

NrS*) @,T =A< W, T |=4A;
NIS*p) T [=A, @ < T |=AY.

Tyt ¥ yrBOpena i3 @ 3aMiHOIO MEsKUX BXOPKEHBb TEPMIB, IO € JTIBUMH YaCTHHAMHU PIBHOCTEH, 5IKi QIrypyroTh B
X BIACTHUBOCTSX, HA TEPMH, IO € IPaBUMH YaCTHHAMH BiIIIOBITHUX PIBHOCTEH, TaK, K OIMCAHO B TeOpeMi 4.

[TincymoByrOUYH, OTPUMYEMO HACTYITHE.

Jns BimHomIeHHS |=)3 MHOXHH opmyn BK®JI maemo 6a3oBi BmactuBocti mepexomy NrTr., NrTrg, CN®,

CN(DR, CUCDL, CUq)R, SS(DL, SS(DR, S—||_, S—|R, SV|_, S\/R; =L, 7Ry VL VR .
BrnactuBicTh HassBHOCTI JIOTi4HOTO Hacminky: C.

s BigHOIICHB |:TF , |: MHOXHH (hopmyn BKDJI maemo 6a3oBi BnactuBocti nepexomy NrTr., NrTrg,

T |:F
=NrTr., =NrTrg, CN® , CNDg, -CN® , -CNDg, CUD, CUDg, -CUD, ~CUDg, SSO, SSDg, -SSD, ~SSD,
S—1, S—R, =S—1, =S—R, Svi, SVg, =SV, =SVR; =1, =R, VL, VR, VL, VR

BiacTHBOCTI HasIBHOCTI JIOT1YHOIO HACTIAKY:

Cta CLR nnsa |:TF ;. Crta CL nna |:T : Cta CR nns |=F .

JI1s1 BiHOIIICHHS |:IR MHOXHH popmyn BKDJIP maemo 6a30Bi BmacTuBocTi mepexoxy Nr¥ |, Nr*g, SmW, TrWw,

SEL, SER, EPL, EPR, CNCDL, CN(DR, CUCDL, CUCDR, SSCDL, SSCDR, S—||_, S—|R, SVL, S\/R; =L, 7Ry VL VR
BnactuBocti HastBHOCTI JorigHOTO HacHiaKy: C 1a Crey.

Jl1s1 BigHOIIEHHS |=IR MHOXHH (popMmyn BKDJIPC maemo 6a30Bi BmactuBocTi mepexony NrS* , NrS*g, SmW,

TrW, SESL, SESR, EPSL, EPSR, CN(DL, CN(DR, CUCDL, CUCDR, SSCDL, SS(DR, S—||_, S—|R, S\/L, SVR; =L, 7Ry VL VR -
BnactuBocti HasBHOCTI JorigHOro HacHiaKy: C Ta Crss.

Jnis BiTHOIICHD |: =_ MHOXUH (popmyn BKDJIPC maemo 6a30Bi BiacTHBOCTI mepexomy NrS* ,

e Fro e
NrS*R, SmW, TI'W, SESL, SESR, EPSL, EPSR, —|EPS|_, —|EPSR, —|NI’TI’|_, —|NI’TI’R, CNq)L, CNq)R, —|CNq)|_, —|CN(DR,
CU(DL, CU(DR, —|CUq)|_, —|CU(DR, SS(DL, SS(DR, —|SS(D|_, —|SSCDR, S—||_, S—|R, —|S—||_, —|SﬂR, S\/L, SVR, ﬂSVL, —|S\/R;

=L, 7Ry VL, VR, VL, VR
BracTrBOCTI HasIBHOCTI JIOT19HOTO HACTIIKY:

C, Cgrss, CLR nns C, Cgrss, CL nns =) C, Cgrss, CR nnsa |=F .

TTE
OrmnucaHi BJaCTUBOCTI BiJHOIICHB JIOTIYHOTO HACIIAKY U1 MHOXHH (DOPMYJT € CEMAaHTUYHOO OCHOBOIO MOOY/I0-
By 1 nux BigHOImEeHh B BKDJI, BKOJIP ta BKOJIPC HU3KM 9nCiieHh CEKBEHIIHHOTO THITY. BiIacTHBOCTI HasBHOCTI

JIOTIYHOTO HACTIIKY IHAYKYIOTh YMOBH 3aMKHEHOCTI CEKBEHIIi1, BIIACTHBOCTI IMEPEX0y iHAYKYIOTh BiIIOBIHI CCKBEH-
uiitHi popmu.

BucHoBku

JocmimpkeHo 0e3KBAaHTOPHI KOMIIO3UIIIITHO-HOMIHATHUBHI JIOTIKM YaCTKOBHX KBa3iapHHUX IMpeauKkaTiB. BuaineHo
HACTYITHI piBHI IIMX JIOTIK: pEHOMIHaTHBHHN, PEHOMIHATHBHUH 3 IpeIUKaTaMH CIa0Koi PIBHOCTI, peHOMIHATHBHUH 3
MpeJuKaTaMy CTPOroi PIiBHOCTI, Oe3KBaHTOPHO-(QYHKIIOHATBHHH, OE3KBAaHTOPHO-(QYHKITIOHAIFHUA 3 KOMIIO3HIIIEIO
cimabkoi piBHOCTI, 0€3KBaHTOPHO-(YHKIIOHATFHINA 3 KOMITO3HII€I0 CTPOroi piBHOCTI. OCHOBHA yBara mpHijeHa JIOTi-
KaM 0e3KBaHTOPHO-(YHKI[IOHAILHUX PIBHIB 3 piBHICTIO. OMMCaHO MOBU Ta CEMaHTHYHI MOJe 0€3KBaHTOPHHX JIOTIK,
JTOCTI/KEHO X CEeMaHTHWYHI BIACTHBOCTI. HaBeieHO BIacTHBOCTI KOMIO3HUIIIN CYIIepIIo3uIlii, c1abkoi piBHOCTI Ta CTpo-
roi piBHOCTI, PO3MIISHYTO HOPMaJbHI popMu TepMiB Ta hopMyi. JloCmiKeHO BIACTHBOCT] BiTHOIIEHB JIOTIYHOTO Hac-
JAKY JUis MHOXKUH Gopmy:t. Taki BIaCTHBOCTI € CEMaHTHYHOIO OCHOBOIO MOOYIOBH ISl PI3HUX KJIaciB O€3KBaHTOPHUX
JIOTiK HU3KH YHMCIIEHb CEKBEHIIHHOTO THITY, 1110 TUIAHYETHCS 3pOOUTH B HACTYITHUX pOOOTaX.
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